The Mangled Extremity Severity Score (MESS) may be used to decide whether to perform amputation in patients with injuries involving a limb. A score of 7 points or higher indicates the need for amputation. We have treated three patients with a MESS of 7 points or higher, in two of which the injured limb was salvaged. This scoring system was originally devised to assess injuries to the lower limb. However, a MESS of 7 points as a justification for amputation does not appear appropriate when assessing injuries to the major vessels in the upper limb.
The Mangled Extremity Severity Score (MESS) may be used to decide whether to perform amputation in patients with injuries involving a limb. A score of 7 points or higher indicates the need for amputation. We have treated three patients with a MESS of 7 points or higher, in two of which the injured limb was salvaged. This scoring system was originally devised to assess injuries to the lower limb. However, a MESS of 7 points as a justification for amputation does not appear appropriate when assessing injuries to the major vessels in the upper limb.
The Mangled Extremity Severity Score (MESS) 1 was originally designed as a standard for deciding on amputation for severe injuries to the lower limb. It allocates points to four aspects of the injury, namely the degree of skeletal or soft-tissue injury, ischaemia of the limb, the degree of shock using a systolic blood pressure of 90 mmHg as a cut-off and the age of the patient. In recent years its application has been expanded to the upper limb but without proper examination of its validity. This study is based on our experience of patients with injuries involving major vessels of the upper limb.
Patients and Methods
Of 1024 patients seen at our trauma centre from May to December 1999, there were five with injuries to the upper limb involving arteries, three of whom had a MESS of 7 points or higher.
There were two women and one man ranging in age from 26 to 77 years. At the time of arrival at hospital the haemoglobin level was 1.4 to 9.5 mg/dl and the maximum systolic blood pressure ranged from unmeasurable to 85 mmHg. The causes of injury were being trapped in a machine at work, trapped in a vehicle following a road-traffic accident and a self-inflicted crush injury (Table I) . The vessels and nerves involved are listed in Table II .
Results

MESS and treatment.
The MESS ranged from 7 to 11 points, including skeletal and softtissue injury classified as 'very high' in two cases and ischaemia of the limb classified as 'pulseless' and 'cool' in one and two cases, respectively (Table III) . The ischaemic time in two cases was more than six hours and so the score was doubled.
Amputation was performed in one patient with a MESS of 11 points. The injured limb was salvaged in two cases including the two cases with a MESS of 7 points or higher (Tables  III and IV) . The amputation was performed in order to achieve early haemostasis since the patient could not be brought out of primary shock and recovery of function was uncertain because of the severity of the injury. In the two limbs which were salvaged, a vein graft was performed, and in one a nerve graft was also used.
In the two patients whose limbs were salvaged, a crush syndrome did not develop. However, the amputee developed disseminated intravascular coagulation but recovered after transfusion and drug treatment.
The final function of the salvaged limb was graded as 2 for two cases using the criteria of Chen et al 2 (Table IV) . Limb salvage in patients with a MESS of 7 points or higher Case 1. A 26-year-old man was trapped in a conveyor belt at a cleaning factory and transferred to our hospital two hours later. On arrival, his systolic blood pressure was 85 mmHg and the haemoglobin was 9.5 mg/dl. The injury extended from the right axilla to the fingertips. There were multiple fractures of the radius, ulna and metacarpals, skin loss in the upper arm, anterior aspect of the elbow and the palm, and crush injuries to the flexor muscles of the elbow, wrist and fingers. The brachial artery was occluded for about 10 cm around its division into radial and ulnar vessels because of injury to the endothelium. The deep and superficial arterial (carpal) arches of the palm were injured and there was no blood flow in the fingertips. The MESS was initially judged to total 8 points, with 4 for skeletal/soft-tissue injury, 3 for limb ischaemia, 1 for shock and 0 for age (Figs 1 and 2) .
Following open reduction and fixation of the radius and ulna, non-viable tissue was excised. This included biceps, brachialis, the flexors of the wrist, fingers and thumb and the thenar and interosseous muscles. The brachial artery was repaired with a vein graft. By this time, more than six hours had passed since the injury, resulting in a total MESS of 11 points, with doubling of the points for limb ischaemia. The artery in the palm was reconstructed by a vein graft. Skin defects were covered with split-thickness skin grafts in the upper arm and with arterial pedicle skin flaps from the fingertips to the radial side of the hand.
Although development of a crush syndrome was a matter of concern after surgery, with a creatine phosphokinase The injured right upper limb upon arrival at hospital of a 26-year-old man (case 1); the flexor muscles of the elbow and wrist joints are crushed and defective; the brachial artery is in continuity but occluded. Fig. 2 The hand of a 26-year-old man (case 1). The injury is principally on the palmar side, and the arterial arch is defective. There is damage to the thenar and interosseous muscles with multiple fractures.
exceeding 10 000 ul, it settled with transfusion and treatment with diuretics. Following subsequent procedures to restore function in the thumb and fingers the limb could be used effectively in day-to-day activities with recovery classed as grade 2 on the Chen classification 2 (Fig. 3) .
Case 2.
A 27-year-old woman was found lying on the ground in a park. She had injured herself while drunk between 12 and 15 hours before she was found. On arrival at the hospital she had a haemoglobin of 8.1 mg/dl, a Glasgow Coma Scale of 3; eye opening of 1, a best verbal response of 1, a best motor response of 1, a systolic blood pressure of 60 mmHg and a pulse rate of 180/min. There was a crush injury of the right forearm and to the radial and ulnar arteries, the radial and ulnar nerves and all the flexor tendons were torn and defective (Fig. 4) . There was a crushed wound in the neck and the external jugular veins and auricular nerves were torn. The MESS was judged as 1 point for skeletal/soft-tissue injury, 4 (2 x 2) points for limb ischaemia, 2 points for shock, and 0 point for age, giving a total of 7 points. The vessels, nerves and tendons were repaired by grafting and the patient was successfully treated for primary shock by massive transfusion of fluid and blood, without the development of a crush syndrome. Following surgery, she was diagnosed as suffering from schizophrenia. Three years after surgery, the range of movement was almost normal in all her fingers, she could oppose the thumb and had some abduction of the little finger. The sensation in the distribution of the median and ulnar nerves had improved and she was judged to be grade 2 by Chen's criteria (Fig. 5 ).
Discussion
The decision to perform an amputation in the initial stages of treatment of any of the limbs often depends on the judgment of whether or not a repair is possible. 3, 4 This depends upon the skill of the surgeon and, consequently, there are no standard criteria for this decision. However, it is generally accepted that amputation may be carried out to avoid a crush syndrome, to control bleeding, and to remove the limb as a source of infection. These three factors were present in the two cases we describe, so amputation was an obvious choice and yet the injured limb was successfully salvaged. The MESS was designed by Johansen et al 1 to simplify evaluation in an emergency, based upon both direct and indirect factors. It was published as a standard for decisions on amputation of the lower limb and amputation was recommended for cases with a MESS of 7 points or higher. 5, 6 Johansen et al 1 considered that the development of objective scoring systems to help predict limb salvage must discriminate between the upper and lower extremities. Subsequently, this system has also been applied A laceration at the wrist joint in a 27-year-old woman (case 2). The flexor tendons, the median and ulnar nerves and the radial and ulnar arteries are affected.
to the upper limb and, currently, is applied in many institutions to cases with a score of 7 points or higher, regardless of involvement of the upper or lower limb. 7 However, for our patients, in whom limb salvage was achieved with scores of 7 and 11, there is doubt over the value of the MESS in the upper limb. Here the muscle mass is small compared with the lower limb 8 and the factors contributing to the development of a crush syndrome are reduced in scale. Because of the well-developed collateral circulation, there is no artery in the upper limb, like the popliteal artery in the lower limb, which produces ischaemia proximally as a result of a single arterial laceration. The level of ischaemia differs in the upper and lower limbs in major arterial injuries. The critical time allowed for reperfusion in the arm is eight to ten hours 9,10 which negates the six-hour limit for the MESS in the leg. These differences make the MESS score inappropriate for application to the upper limb and it is necessary to establish suitable, alternative standards for this site. 11 The chance of salvaging a limb increases when ischaemia is improved by hyperbaric oxygen therapy. 12, 13 Surgeons should, therefore, avoid relying on the MESS as a justification for performing amputation of the upper limb when other techniques to repair injuries to blood vessels are available.
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Fig. 5b
Almost normal extension and flexion three years after injury (case 2). 
